All spiders produce silk, a thin, strong protein strand extruded by the spider from spinnerets most commonly found on the end of the abdomen. Many species use it to trap insects in webs, although there are also many species that hunt freely. Silk can be used to aid in climbing, form smooth walls for burrows, build egg sacs, wrap prey, and temporarily hold sperm, among other applications.
 Morphology

Spider anatomy:
(1) four pairs of legs (2) cephalothorax (3) opisthosoma Spiders, unlike insects, have only two body segments (tagmata) instead of three: a fused head and thorax (called a cephalothorax or prosoma) and an abdomen (called the opisthosoma). The exception to this rule are the assassin spiders, whose cephalothorax seems to be almost divided into two independent units. Except for a few species of very primitive spiders (family Liphistiidae), the abdomen is not externally segmented. The abdomen and cephalothorax are connected with a thin waist called the pedicle or the pregenital somite, a trait that allows the spider to move the abdomen in all directions. This waist is actually the last segment (somite) of the cephalothorax and is lost in most other members of the Arachnida (in scorpions it is only detectable in the embryos).
The abdomen has no appendages except from one to four (usually three) modified pairs of movable telescoping organs called spinnerets, which produce silk. The suborder Mesothelae is unique in having only two types of silk glandsthought to be the ancestral condition. All other spiders have the spinnerets further towards the posterior end of the body where they form a small cluster, and the anterior central spinnerets on the tenth segment are lost or reduced (suborder Mygalomorphae), or modified into a specialised and flattened plate called the cribellum (parts of suborder Araneomorphae), which produces a thread made up of hundreds to thousands of very fine dry silk fibers resulting in a woolly structure that traps prey. The cribellate spiders were the first spiders to build specialized prey catching webs. Later some groups evolved (called ecribellate) that use silk threads dotted with sticky droplets to capture prey ranging from small arthropods to sometimes even small bats and birds.
 Spider wabs Some spiders spin funnelshaped webs; others make sheet webs; spiders like the black widow make tangled, maze-like, webs; and still others make the spiral "orb" webs that are most commonly associated with spiders. These webs may be made with sticky capture silk, or with "fluffy" capture silk, depending on the type of spider. Webs may be in a vertical plane (most orb webs), a horizontal plane (sheet webs), or at any angle in between. Most commonly found in the sheet-web spider families, some webs will have loose, irregular tangles of silk above them. These tangled obstacle courses serve to disorient and knock down flying insects, making them more vulnerable to being trapped on the web below. They may also help to protect the spider from aerial predators such as birds and wasps.
The spider, after spinning its web, will then wait on, or near, the web for a prey animal to become trapped. The spider can sense the impact and struggle of a prey animal by vibrations transmitted along the web lines.
Other species of spiders do not use webs for capturing prey directly, instead pouncing from concealment (e.g. trapdoor spiders) or running them down in open chase (e.g. wolf spiders). The net-casting spider balances the two methods of running and web-spinning in its feeding habits. This spider weaves a small net which it attaches to its front legs. It then lurks in wait for potential prey and, when such prey arrives, lunges forward to wrap its victim in the net, bite and paralyze it. Hence, this spider expends less energy catching prey than a primitive hunter such as the Wolf spider. It also avoids the energy cost of weaving a large orbweb. The diving bell spider does not use its web directly in prey capture, but has modified it into an underwater diving bell. Even species whose ancestors were building spiral orb webs have given rise to spiders who no longer make webs, for instance some Hawaiian spiny-legged spiders (genus Tetragnatha, family Tetragnathidae) have abandoned web construction entirely.
Some spiders manage to use the 'signaling snare' technique of a web without spinning a web at all. Several types of water-dwelling spiders will rest their feet on the water's surface in much the same manner as an orb-web user. When an insect falls onto the water and is ensnared by surface tension, the spider can detect the vibrations and run out to capture the prey.
 Web types
 Tangleweb spider webs
Members of this group (family Theridiidae) are characterized by irregular, messy-looking, tangled, three-dimensional (nonsticky) webs, also popularly known as cobwebs, generally low and anchored to the ground or floor and wall. They are commonly found in or near buildings; some build webs in bushes. The spider generally hangs in the center of its web, upside-down. Prey is generally ground-dwelling insects such as ants or crickets, in addition to small flying insects. These include the infamous black widows, the minute happyface spider, and thousands of other species.
 Orb web spiders
Fig.Nephila clavata, a golden orb weaver
Spiders in several families (eg., Araneidae, Tetragnathidae, Nephilidae) spin the familiar spiral snare that most people think of as the typical spider web. On average, an orbweaving spider takes 30 minutes to an hour to weave a web. They range in size from quite large (6+ cm) to very small (<1 cm), but all are quite harmless to humans, beyond the shock entailed from walking into a face-height web and having a large spider dangling from your nose. Many of the daytime hunters have a 'ferocious' appearance, with spines or large 'fangs', but they are almost invariably inoffensive, preferring to drop on a dragline to the ground when disturbed, rather than bite, which can nevertheless be quite painful.
Some (the Linyphiidae) make various forms of bowl-or dome-shaped webs with or without a flat sheet or a tangled web above or below. Some make a flat platform extending from a funnel-shaped retreat, with generally a tangle of silk above the web. The common northern hemisphere 'funnel-web', 'house' or 'grass' spiders are only superficially similar to the notorious Sydney funnelweb spider, and are generally considered to be quite harmless. Some of the more primitive group Atypidae may make tubular webs up the base of trees, from inside which they bite insects that land on the webbing. These spiders look quite ferocious, but are not generally considered to be particularly dangerous to humans.
 Some interesting web facts:
1. Not all spiders weave webs.
Spiders do not stick to their own web because only the central spiral
part of the web is sticky, not the spokes. The spider knows where to tread! 3. Webs lose their stickiness after about a day due to factors such as dust accumulation and exposure to air. In order to save energy the spider eats its own web before making a new one so the protein used for the silk threads is recycled.
 Types of spider silk and its uses
The different types of silk produced by spider, each for a different purpose:
 dragline silk are used to connect the spider to the web, as safety lines in case a spider should fall and as the non-sticky spokes of the web. Dragline silk is the strongest kind of silk because it must support the weight of the spider.
 capture-spiral silk: Used for the capturing lines of the web. Sticky, extremely stretchy and tough.  tubiliform silk: male spiders weave sperm webs on which they deposit sperm and subsequently transfer it to their front palps, ready for placing on a females genital organs. Some species make a web and coat it with sex pheromones to attract a mate. Used for protective egg sacs. Stiffest silk.  aciniform silk: Used to wrap and secure freshly captured prey. Two to three times as tough as the other silks, including dragline.  minor-ampullate silk: Used for temporary scaffolding during web construction  Swathing silk for the wrapping and immobilisation of prey.
 Webs for catching prey using sticky silk -it is elastic toprevent the prey from rebounding off the web. Shelters such as burrows or nests.
 Parachuting or ballooning which is used to aid the dispersal of young and to find new areas as a food source. Silk is released and is caught by the wind to lift the spider up into the air -flying spiders!  Properties  Physical properties 1. length: Contineus 2. fineness: It is finer than the human hair (most threads are a few microns in diameter) 3. Strength: Spider silk is incredibly tough and is stronger by weight than steel. Quantitatively, spider silk is five times stronger than steel of the same diameter. It has been suggested that a Boeing 747 could be stopped in flight by a single pencil-width strand and spider silk is almost as strong as Kevlar, the toughest man-made polymer.
The strength of a biological material like spider silk lies in the specific geometric configuration of structural proteins, which have small clusters of weak hydrogen bonds that work cooperatively to resist force and dissipate energy, researchers in Civil and Environmental Engineering have revealed.
This structure makes the lightweight natural material as strong as steel, even though the "glue" of hydrogen bonds that hold spider silk together at the molecular level is 100 to 1,000 times weaker than the powerful glue of steel's metallic bonds or even Kevlar's covalent bonds. It is simple to see why spider silk is of such interest to materials chemists since new ultra-strong fibers based on the silk could be developed.
 Thermal properties
Spider silk is able to keep its strength below -40°C. The toughest silk is the dragline silk from the Golden Orb-Weaving spider (Nephilia clavipes), socalled because it uses silk of a golden hue to make orb webs.
 Elastic properties
The material is elastic and only breaks at between 2 -4 times its length. In the figure given: a strand of a social spider, stegodyphus sarasinorum, is shown as normal size, stretched 5 times and 20 times its original length.
Spider silk is also especially ductile, able to stretch up to 40% of its length without breaking. This gives it a very high toughness (or work to fracture), which "equals that of commercial polyaramid (aromatic nylon) filaments, which themselves are benchmarks of modern polymer fiber technology."
 Production of spider silk by spider
Silk is for more than 50% a polymerized protein called fibroine with a molecular weight of 200.000 -300.000. When looking at silk at a molecular scale one can see that the proteins strands are regularly orientated. The procedure for producing silk is as follows: the structure of a beta-sheet protein The silk is produced by the silk glands in the form of a liquid with a molecular weight of 30.000. As one would expect protein and other organic molecules distribution differs for the various types of silk the spider produces. Before the silk is released from the spinnerets it hardens (polymerizes). At least seven types of glands have been recognized. But there is no known family with all seven types.
There is a special gland (glandula aggregata) that produces the sticky material. The other six are:
1. gl. Ampulleceae major and minor for the production of the walking threads. 2. gl. Pyriformes for the attaching threads. 3. gl. Aciniformes produces silk for the encapsulation of the prey. 4. gl. Tubiliformes for the silk of the egg-sac. 5. gl. Coronatae threads for the axis of the sticking threads.
1 to 4 pairs of spinnerets release the silk. The cribellar glands are only found in the cribellate spiders and this area contains small tubes (100 to even 50000) from which a strand is released with a smallest diameter of 0.00002 mm. The scientific name of this region is: cribellum. Depending of the type of silk that is to be made the spider mixes the fluid from the different glands and regulates the speed and volume of release.
Fig. Two types of silk releasing tubes.
The spider can easily recycle the silk by eating it. The web is easily destroyed by bad weather and by catching prey. After a day or two the adhesive droplets of glue also lose their adhesiveness. The old web is eaten and a new web is constructed again. The cutting and the digesting of the web are done by special digestive juices that contain enzymes rather than by any mechanical cutting. These juices are also used to connect the strands of silk together.
 Human use 1. Peasants in the southern Carpathian Mountains used to cut up tubes built by Atypus and cover wounds with the inner lining. It reportedly facilitated healing, and even connected with the skin. This is believed to be due to antiseptic properties of spider silk (which is made of protein) 2. Some fishermen in the indo-pacific ocean use the web of Nephila to catch small fish. 3. The silk of Nephila clavipes has recently been used to help in mammalian neuronal regeneration. 4. spider silk was common to use spider silk as a thread for crosshairs in telescopes, microscopes and similar optical instruments at one time.
 Nephila clavipes Spider Dragline Silk Microstructure Studied by Scanning Transmission X-ray Microscopy
Nephila clavipes dragline silk microstructure has been investigated by scanning transmission X-ray microscopy (STXM), a technique that allows quantitative mapping of the level of orientation of the peptide groups at high spatial resolution (<50 nm). Maps of the orientation parameter <P 2 > have been derived for spider silk for the first time. Dragline silk presents a very fine microstructure in which small, highly oriented domains (average area of 1800 nm 2 , thus clearly bigger than individual -sheet crystallites) are dispersed in a dominant, moderately oriented matrix with several small unoriented domains. Our results also highlight the orientation of the noncrystalline fraction in silk, which has been underestimated in numerous structural models. No evidence of either a regular lamellar structure or any periodicity along the fiber was observed at this spatial resolution. The surface of fresh spider silk sections consists of a ~30-120 nm thick layer of highly oriented protein chains, which was found to vary with the reeling speed, where web building (0.5 cm/s) and lifeline (10 cm/s) spinning speeds were investigated. While the average level of orientation of the protein chains is unaffected by the spinning speed, STXM measurements clearly highlight microstructure differences. The slowpull fiber contains a larger fraction of highly oriented domains, while the protein chains are more homogeneously oriented in the fastpull fiber. In comparison, cocoon silk from the silkworm Bombyxmori presents a narrower orientation distribution. The strengthextensibility combination found in spider dragline silk is associated with its broad orientation distribution of highly interdigitated and unoriented domains.
 Scientists close to spinning artificial spider silk
Researchers have claimed a breakthrough in the artificial production of spider's webs. The search for synthetic production of spider silk has come one step closer by constructing spider turns fluid into thread.
The silk can be produced by an artificial spinneret, by taking using bacteria to make the two proteins (ADF3 and ADF4,) from the dragline silk. The major breakthrough is that this is the first time one has produced fully synthetic silk threads and understood.
The fibers created are similar to the one produced in nature. The three stages are needed for the fiber to form; a. The proteins condense into ball-shaped particles b. The acidity rises c. The particles push past each other in the spinning chamber.
The potential benefits of a successful artificial large-scale manufacturing of the thread are enormous with the silk's tensile strength, elasticity and biodegradability lending itself to a number of different areas.
Engineers have suggested the uses for the strands in bulletproof vests, parachutes and fishing nets, report the Independent; however its main benefits could be seen in medicine, where the strands could be used as biodegradable sutures for internal wounds.
 Spinning Spider Silk via Biomimicry
The spinning process evolved in spiders is highly specialized and complex. Many scientists have tried to mimic this system with little success. In attempting to produce a non-biological spinneret prototype, Nexia and its partners have focused on achieving the correct level of shear forces that trigger spider silk proteins to nucleate and form a consistent fiber.
In general, the spin dope, which contains spider silk protein, is optimized in concentration and chemical composition. The spin dope is then placed in a chamber, similar to a syringe, to push (extrude) the protein through a very small aperture into a solution bath, which extracts the water from the protein solution stream, thus forming a continuous fiber. The fiber's β-pleated sheets will be roughly aligned at this point. Once extruded from the "spinneret" the fiber is stretched or drawn in the bath, which functions to align further the proteins.
 Artificial spider silk
Spider silk's properties have made it the target of industrial research efforts. It is not generally considered possible to use spiders themselves to produce industrially useful quantities of spider silk, due to the difficulties of managing large quantities of small spiders (although it was tried with Nephila silk).
Compared with silkworms, spiders are aggressive and will eat one another, making it inadvisable to keep many spiders together in the same space. Other efforts have involved extracting the spider silk gene and using other organisms to produce the required amount of spider silk. In 2000, Nexia, a Canadian biotechnology company, was successful in producing spider silk protein in transgenic goats. These goats carried the gene for spider silk protein, and the milk produced by the goats contained significant quantities of the protein (1-2 grams of silk proteins / liter of milk). Attempts to spin the protein into a fiber similar to natural spider silk (what would be the biosteel) resulted to fibers with tenacities of 2-3 grams/denierr. The spider's highly sophisticated spinneret is instrumental in organizing the silk proteins into strong domains. Specifically, the spinneret creates a gradient of protein concentration, pH, and pressure, which drive the protein solution through liquid crystalline phase transitions, ultimately generating the required silk structure (which is a mixture of crystalline and amorphous biopolymer regions). Replicating these complex conditions in lab environment has proved difficult. Nexia used wet spinning methodologies which implied "squeezing" the recombinant silk-protein solution (BIOSTEEL) through small extrusion holes in order to simulate the behavior of the spinneret, but this was insufficient to replicate the exact properties of the native spider silk. Ultimately, Nexia currently continues research and product development with BIOSTEEL by collaborating with academic labs and companies that are willing to work with BIOSTEEL. Extrusion of protein fibers in an aqueous environment is known as 'wet-spinning'. "This process has so far produced silk fibers of diameters ranging from 10-60 μm, compared to diameters of 2.5-4 μm seen in natural spider silk."
 GM spider silk spun by Canadian company
CBC News
Genetically modified goats could soon produce milk loaded with spider silk tough enough to be used as body armour yet fine enough for medical sutures.
Researchers at Quebec-based Nexia Biotechnologies have produced spider silk in mammalian cell cultures and found a way to spin it. Spiders produce one of the toughest biological materials in their webs. Nexia is developing its silk for medical, military and industrial markets.
fig.Spokes on a spider's web are five times as strong as steel
Unlike silkworms, spiders have resisted domestication. So the researchers copied the genes spiders use to make silk and inserted the genes into cells taken from cow's udders and hamsters to test if the process worked.
Fig.Goats will mass produce the silk
Nexia president and chief executive officer Jeffrey Turner calls the product BioSteel. "Mimicking spider silk properties has been the Holy Grail of material science for a long time and now we've been able to make useful fibers," Turner said in a release.
The fine silk proteins were spun from an aqueous solution and are probably biodegradable, Turner said. Their next step is to make the silk in large amounts for commercial purposes. The female genetically modified goats can act like silk protein factories when they give birth and start producing milk. Nexia has an exclusive license to the spider silk genes and patents on the culturing, purifying and spinning systems.
 Novel Nano composites from spider silk-silica fusion (chimeric) proteins
Silica skeletal architectures in diatoms are characterized by remarkable morphological and nanostructural details. Silk proteins from spiders and silkworms form strong and intricate self-assembling fibrous biomaterials in nature. The features of silk are combined with biosilica through the design, synthesis, and characterization of a novel family of chimeric proteins for subsequent use in model materials forming reactions. The domains from the major ampullate spidroin 1 (MaSp1) protein of Nephila clavipes spider dragline silk provide control over structural and morphological details because it can be selfassembled through diverse processing methods including film casting and fiber electrospinning. Biosilica nanostructures in diatoms are formed in aqueous ambient conditions at neutral pH and low temperatures. The R5 peptide derived from the silaffin protein of Cylindrotheca fusiformis induces and regulates silica precipitation in the chimeric protein designs under similar ambient conditions. Whereas mineralization reactions performed in the presence of R5 peptide alone form silica particles with a size distribution of 0.5-10 µm in diameter, reactions performed in the presence of the new fusion proteins generate Nan composite materials containing silica particles with a narrower size distribution of 0.5-2 µm in diameter. Furthermore, we demonstrate that composite morphology and structure could be regulated by controlling processing conditions to produce films and fibers. These results suggest that the chimeric protein provides new options for processing and control over silica particle sizes, important benefits for biomedical and specialty materials, particularly in light of the all aqueous processing and the Nan composite features of these new materials.
 Fascinating Spider Silk
Fundamentally, the spinning of spider silk represents a phase change from a solution into a solid thread; but the exact details of this process are largely unknown. The silk used by orb weaver spiders to spin the edges and spokes of their webs and to rappel away in the face of danger is made of two different proteins. The Munich team has now successfully used genetic engineering to produce one of the spider silk proteins of the European garden spider (Araneus daidematus). While purifying the protein by dialysis, the researchers observed the separation of two different fluid phases. Whereas one phase consisted of protein dimers, the second consisted of oligomers-multiple protein units linked together. After the addition of potassium phosphate, a natural initiator of silk aggregation, the liquid could be pulled into threads. -It is clearly not a structural change in the protein, but rather the degree of oligomerization that is crucial for thread formation,‖ concludes Scheibel. The silk solution in the spider's silk gland has a very high protein concentration. This solution also contains a high concentration of sodium chloride, which suppresses oligomer formation. If the sodium chloride is removed, the proteins aggregate into oligomers. In addition, the pH value also plays a crucial role in web production: within the silk gland, the pH is relatively high, but within the spinning duct it drops to a slightly acidic level. No phase separation was observed for the synthetic spider protein when the pH was maintained at an alkaline level. At high pH, the normally uncharged tyrosine groups in the protein are deprotonated, which gives them a negative charge. This charge weakens the interactions between the hydrophobic, lipophilic regions of the proteins, which are necessary for oligomerization.
-Our insights form a foundation for the establishment of an effective spinning process for the production genetically engineered spider silk,‖ hopes Scheibel.
 Method of reinforcing a fiber with spider silk
The subject invention is a method of reinforcing a fiber utilizing Nephila clavipes spider silk . The method comprises the steps of suspending the fiber between the first support and the second support wherein the suspended fiber defines a central axis and positioning a silk line dispensing device near the fiber aligned with the central axis for attaching a silk line to the fiber . A N. clavipes spider is positioned directly onto the fiber , and, once the N. clavipes spider is agitated, it excretes large sticky discs or attachment discs from its pyriform gland to attach its silk line to the fiber . The method is characterized by rotating the fiber about the central axis to helically coat the fiber with the silk line for increasing the strength of the fiber. The fiber is wound around a spool and directly incorporated into a fabric.
 The effect of spinning forces on spider silk properties A new forced silking procedure has been developed that allows measurement of the low forces involved in the silking process and, subsequently, retrieval and tensile testing of the samples spun at the measured silking forces. A strong correlation between silking force and tensile behaviors of spider silk has been established. Fibres spun at high silking force -compared with the conventional yield stress -are stiff and show stress-strain curves previously found in forcibly sulked fibres. By contrast, fibres spun at low and very low silking forces are more compliant, and their tensile behaviors corresponds to that of fibres naturally spun by the spider or to fibres subjected to maximum super contraction, respectively. It has also been found that samples retrieved from processes with significant variations in the silking force are largely variable in terms of force-displacement curves, although reproducibility improves if force is re-scaled into stress. Fibres retrieved from processes with constant silking force show similar tensile properties both in terms of force-displacement and stress-strain curves.
 Conclusion
The reseahchers and there companions are trying their level best to produce extemily advanced quality of synthetic spider silk. with all the work being done the silk synthetic spider could quite be possibly to produce in mass production in the near future for daily use. The synthetic spider silk would be used for the strands in bulletproof vests, parachutes and fishing nets, report the Independent; however its main benefits could be seen in medicine, where the strands could be used as biodegradable sutures for internal wounds.
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